Bleomycin was observed to inhibit DNA and protein syntheses in intact Escherichia coli, Ehrlich carcinoma and HeLa cells. DNA synthesis was more profoundly affected than protein synthesis.
RNA synthesis was not significantly suppressed by the antibiotic.
The activity of bleomycin was highly dependent on the number of cells and on the concentration of phosphate in the medium, being more pronounced at low concentration of phosphate and with fewer cells.
Bleomycin complex, copper-free bleomycin A2, copper-chelating bleomycin A2 (Cu 2.6 % w/w) and copper-saturated bleomycin A2 (Cu 5.1 %) were s tudied. All of them exhibited substantially the same activity. Bleomycin caused elongation of E. coli cells and enlargement of HeLa cells, with a reduction in the number of mitotic figures of growing HeLa cells, indicating that the antibiotic interfered with the mitotic process.
Phleomycin, a water-soluble antibiotic complex, was isolated from culture broth of a strain of Streptomyces verticillus by Maeda et al. (1956) After 16 hours, the thymidine-less state was relieved by addition of thymidine 4x10"6m.
Then DNA synthesis was initiated and continued for 6 or 7 hours. The effect of bleomycin was examined at 3 different stages of DNA synthesis. (1) The antibiotic was added to the culture 2 hours before the beginning of DNA synthesis, and the medium was changed to fresh medium, containing 3H-thymidine 0.25 juc/ml at the initiation of DNA synthesis. (2) The antibiotic and 3H-thymidine were added to the culture at the time of thymidine rescue (the initiation of DNA synthesis). (3) The antibiotic and 3H-thymidine were added to the culture 5 hours after thymidine rescue. The incubation with 3H-thymidine was performed for an hour at 37°C, and the radioa ctivity was determined as described above.
Protein and nucleic acid syntheses in Ehrlich ascitic carcinoma cells : Ehrlich carcinoma cells were contacted with bleomycin at 25°C for 30 minutes in a buffer (NaCl 1.4x10"4m, Tris-HCl 2xlO"2M, and glucose 6xlO"3M, pH7.2). Then radioactive precursors were added to the media : 3H-thymidine 0.1 juc/ml, 3H-uridine 0.02 /zc/ml, and uC-leucine 0.02 //c/ml; and further incubated for an hour. Fig. 1 . They are in accordance with those reported in the previous paper16).
The activity of bleomycin was highly dependent on the number of cells.
More marked inhibition was observed with fewer cells than illustrated in Fig. 1 Table   1 .
Effects of Bleomycin A2 on DNA Synthesis of HeLa Cells
As summarized in Table 2 , the inhibition of DNA synthesis of HeLa cells was more marked with copper-free bleomycin than with copper-chelating or copper-saturated bleomycin A2.
The effects of bleomycin were studied with cultures synchronized by treatment with aminopterine. Bleomycin inhibited DNA synthesis to the same å degree when given before, at the time of or after the initia tion of DNA synthesis.
The results are presented in Table   3 . However, at the higher concentration of phosphate, when medium I (Hershey) was used, muchless inhibition was observed in the presence of bleomycin A2.
The incorporation of uC-adenine into DNA was more markedly inhibited by bleomycin A2 (copper-free) in media I and II, which contained high and low concentration of phosphate respectively. The incorporation of uC-adenine into RNA was 
